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Objectives. We evaluated the influence 
of financial strain and perceived stress on 
smoking status among United Way Missouri 2-
1-1 callers of predominantly low 
socioeconomic status. 
Methods. Data for this study were 
collected as part of a randomized, controlled 
intervention trial integrating cancer control 
referrals into regular United Way 2-1-1 
Missouri services. Those who consented, 
completed the assessment and had at least one 
cancer control need were invited to participate 
in a longitudinal study that included 
completing the baseline assessment used in 
this study. We conducted chi-square analyses 
to assess the bivariate relationships between 
each financial strain variable and smoking 
status, perceived stress and smoking status, 
and the financial strain variables and perceived 
stress.  
Results. Smoking and high perceived 
stress were significantly associated in bivariate 
analyses. Participants with high-perceived 
stress (a perceived stress score greater than or 
equal to 10) have 65% (OR=1.65, 95% CI 1.37, 
2.00; Table 1) higher odds of smoking than 
those who scored less than 10 on perceived 
stress. Although there was not a significant 
relationship between smoking and either 
financial strain variable, these financial strain 
variables are significantly associated with high 
stress. 
Conclusions. Participants with financial 
stress were likely to report high-perceived 
stress, yet the financial strain variables alone 
had minimal direct impact on the odds of a 
respondent being a current smoker. The odds 
of smoking were consistently higher for study 
respondents identified as having an education 
level of less than the completion of high school, 
male gender, experience high-perceived stress 
(PSS score >=10), and reported self-rated poor 
health. Our findings highlight the impact of 
high stress and financial strain on smoking 
status and the need to address these variables 
of interest in smoking cessation interventions. 
  
INTRODUCTION 
 
Tobacco is the leading cause of preventable 
disease in the United States.[1] Smoking 
tobacco in particular has a profound 
impact on health, as 90% of lung cancer is 
attributed to this form of tobacco use. [2] 
Members of certain ethnic groups and 
individuals identified as having a low 
socioeconomic status disproportionately 
carry the burden of the adverse health 
consequences of tobacco use.[3] Although 
overall prevalence of tobacco smoking 
amongst African Americans is comparable 
to the national average, African Americans 
have the highest overall disease incidence 
and mortality rates from tobacco smoke 
use.[1, 2] These rates are further 
exacerbated amongst the low 
socioeconomic (SES) subgroup of this 
population living in predominantly African 
American neighborhoods, as smoking 
prevalence is nearly double that of the 
national average in these communities.[1, 4] 
 
Research suggests that this disparity in 
prevalence between populations is a result 
of the confounding of numerous stressors 
that trigger both the onset and the 
maintenance of smoking behaviors. 
According to [1] these stressors include; 
neighborhoods, financial strain, 
relationship stress, discrimination, work 
stress, perceived inequality, stressful 
events, and childhood adversity.[1] 
Collectively, these stressors are commonly 
grouped as either environmental or 
psychosocial stress factors, and are known 
to be significant risk factors for smoking. 
However, the separation of financial strain 
from psychosocial stress, as an 
independent variable, has not been 
significantly studied.[1, 5] 
 
Financial strain is a direct indicator of an 
inability to pay for essential needs, desired 
resources, or to handle the hardship of 
dealing with an unexpected expense.[5, 6] 
This strain, when persistent, is known to 
limit one’s ability to alter environments 
and circumstances as well as lead to poor 
health outcomes.[6] These poor health 
outcomes include increased current 
smoking status, daily cigarette 
consumption, and smoking relapse.[7, 8] 
Emerging evidence supports the claim that 
financial strain may impact tobacco use, as 
the relationship between the two is 
understood to be reciprocal.[9]  
 
In this study, we sought to identify the 
influence of financial strain and perceived 
stress on smoking tobacco use amongst a 
sample of Missouri residents of primarily 
low SES and African American background 
who used the United Way Missouri 2-1-1 
social service line. Yielding similar trends 
as data collected by the Missouri 
Department of Health and Senior Services 
community assessment, this sample 
population reported nearly double the 
rates of current cigarette smoking (28.5%, 
62.7) and self-reported poor general health 
status (26.4, 78.5). [10] We hypothesize 
those participants who self report 
experiencing financial strain and a 
clinically high level of stress have greater 
odds of being a current smoker. 
Furthermore, we tested the relationship of 
these variables for those participants live 
in the more racially diverse communities of 
St. Louis City and County versus the more 
rural, homogenous white areas of Missouri. 
To the best of our knowledge, this is the 
first study to examine the impact of these 
variables on an urban 2-1-1 population. 
 
 
METHODS 
 
Study Setting- 
Participants in this study were callers to 
the United Way 2-1-1 Missouri social 
service hotline, which, during the time of 
data collection for this study, served 99 of 
114 counties in Missouri (excluding 15 
counties in the greater Kansas City) and 
nine counties in Southwestern Illinois. 2-1-
1 is a three-digit-dial live information and 
referral service that connects callers to 
social services in their community. Access 
to 2-1-1 services is available in some 
capacity in all 50 states, D.C., and Puerto 
Rico. As of February 2014, this coverage 
provides over 285 million Americans (91% 
of the population) access to the service 2-1-
1.[11] Callers to 2-1-1 are predominantly 
characterized as low-income women with 
children, and are disproportionately racial 
and ethnic minority group members with 
respect to the greater population. Most 2-1-
1 callers seek help meeting basic needs 
such as paying for food, shelter, heating 
and cooling, or seeking employment.  
 
Study Design and Data Collection- 
The Institutional Review Board at 
Washington University in St. Louis 
approved the protocol for the 2-1-1 study.  
 
Data for this study were collected as part of 
a randomized, controlled intervention trial 
integrating cancer control referrals into 
regular 2-1-1 services.  
 
In the project (hereafter referred to as the 
parent 2-1-1 study), 2-1-1 information and 
referral (I&R) specialists administer a brief 
(2-3 minute) risk assessment of six-cancer 
prevention and screening behaviors 
(colonoscopy, mammography, Pap testing, 
HPV vaccination, smoking cessation, and 
smoke free rules for the home) to 2-1-1 
callers after they have received standard 
service. Where indicated by the results of 
the risk assessment, referrals are offered to 
free or low-cost programs that provide a 
needed service.  
Callers that have at least one cancer control 
need are invited to participate in an 
intervention trial, and those that accept are 
administered a longer (15-18 minute) 
baseline survey while still on the phone 
with the 2-1-1 information specialist. 
Those who consented, completed the 
assessment and had at least one cancer 
control need were invited to participate in 
a longitudinal study that included 
completing a baseline assessment while 
still on the phone and telephone follow-up 
interviews 1 and 4 months later. Additional 
details of study design, control group, and 
recruitment are reported in Kreuter, 
Eddens, Alcaraz, et al. [12]  
 
Participants completed baseline surveys 
between June 16th, 2010 and September 
14th, 2011. Participants used for this 
analytic study total 1898 (n=1898).  
 
 
MEASURES 
 
In the parent study, information pertaining 
to individual tobacco smoking was 
assessed by questions from the Behavioral 
Risk Factor Surveillance System (BRFSS) 
survey. Specific questions used include; 
“Have you smoked at least 100 cigarettes in 
your entire life?” (Answer Choices: 1) Yes, 
2) No, 888) Don’t Know, 999) Refused) and 
“Do you now smoke cigarettes every day, 
some days, or not at all?” (Answer Choices: 
0) Not at all, 1) Some days, 2) Every day, 
888) Don’t Know, 999) Refused) The valid 
responses to the aforementioned questions 
were used to categorize respondents into 
the cessation variable used to determine 
current smoker status. 
 
The original version of the Perceived Stress 
Scale is a 14-item scale[13] that measured 
participant responses to situations deemed 
stressful over the last month. In this study 
the Short Version (PSS-4) was used. The 
four-item version of the test focuses more 
on perception of external factors and 
ability to cope. PSS-4 is scored on a five-
point scale, that include 0=Never, 1=Almost 
Never, 2=Sometimes, 3=Fairly Often, and 
4=Very Often. The four items of the short 
version PSS-4 test are: 1) In the last month, 
How often have you felt that you were 
unable to control the important things in 
your life? 2) How often have you felt 
confident about your ability to handle your 
personal problems? 3) How often have you 
felt that things were going your way?  4) 
How often have you felt difficulties were 
piling up so high that you could not 
overcome them? [14] Scores range from 0 to 
16, with higher scores indicating higher 
perceived stress. PSS-4 scores are obtained 
by reverse coding the positive items, e.g., 
0=4, 1=3, 2=2, etc. and then summing 
across all 4 items.  Items 2 and 3 are the 
positively stated items. 
 
We dichotomized participant’s PSS-4 
scores along the line of greater than or 
equal to 10 as having high-perceived stress 
and those who scored lower than 10 as 
having a non-clinical level of high stress. 
When used in a similar population, the PSS-
4 test yielded a valid level of internal 
consistency as the Cronbach’s alpha value 
equaled.74 [15] 
 
 
To measure financial stress, respondents 
were asked two questions, “How likely you 
will have enough money to spend next 
month for necessities like food, shelter and 
clothing?” (Answer Choices: 1) Very 
Unlikely, 2) Unlikely, 3) Likely, 4) Very 
Likely, 888) Don’t know, 999) Refused) and 
“How likely you will have enough money in 
the next month to deal with unexpected 
expenses?” (Answer Choices: 1) Very 
Unlikely, 2) Unlikely, 3) Likely, 4) Very 
Likely, 888) Don’t know, 999) Refused). 
These questions yielded binary (yes or no) 
data after answer choices were 
dichotomously grouped (Yes= Very 
unlikely and Unlikely, No= Likely and Very 
likely).  
 
 
The variable Living in the greater St. Louis 
area was established by grouping the self 
reported zip codes into two separate 
groups. All participants living in zip codes 
that are solely, or partially, within the 
confines of St. Louis County and or the city 
of St. Louis are defined as living within the 
greater St. Louis area (n=1287). All other 
zip codes were from Missouri counties 
excluding the greater St. Louis area and the 
nine counties encompassing the greater 
Kansas City area, which are the two 
geographic locations with the highest 
concentration of African American 
residents in the state. In addition, only 26 
participants in this sample (1.4%) reside in 
the remaining six of the ten counties in 
Missouri with the largest African American 
populations, excluding those from the ST. 
Louis and Kansas City metropolitan areas.  
 
Although grouped together to define the 
STL variable in this study, St. Louis City and 
St. Louis County are known to house 
neighborhoods with drastically different 
levels of socioeconomic status. An example 
of this can be seen between the 
neighboring zip codes 63105 and 63106. 
Both zip codes lay within the confines of 
the STL variable used in this study, but the 
differences in life expectancy (85, 67), 
percent below poverty line (7%, 54%) and 
median household income (90k, 15k) 
reported in Clayton (63105- County) and 
North St. Louis City (63106- City) reveal an 
intense level of disparity between the two 
areas. In this particular instance, it is 
evident that those living in North St. Louis 
City are more likely to carry the burden of 
negative health outcomes if the city and 
county are grouped together. In response 
to this disparity, separate regression 
analyses were tested for those living in St. 
Louis County (n=762) and St. Louis City 
(n=615). 
 
Data Analysis- 
 
We conducted chi-square analyses to 
assess the bivariate relationships between 
each financial strain variable and smoking 
status, perceived stress and smoking 
status, and the financial strain variables 
and perceived stress. We then entered the 
financial strain and perceived stress 
variables into a binary logistic regression 
predicting smoking and controlling for 
socio-demographic variables including 
race, gender, income, education, 
employment status, and self-reported 
general health.  
 
IBM SPSS Statistics Version 22 for Mac was 
used for bivariate analyses, regression 
modeling and multilevel modeling (cite 
SPSS) evaluating the effect of financial 
strain and other variables on the odds of 
smoking status.  Covariates were selected 
based on their theoretical associations with 
smoking status in previous research. 
Multivariate regression was performed 
controlling for  
 
RESULTS 
 
Table 1: Participant Characteristics, % unless otherwise noted 
   
Mean age (years; SD)                42.45 (12.9) 
   Gender (n=1898) 
              Female 
 
85.3 
   Race/ethnicity  (n=1877) 
              African American 
 
59 
   Income ($; n =1822) 
              <= $10,000 
 
45.4 
   Education (n=1896) 
              <= Completion of High School (12 years) 
 
60.3 
   Employment (n=1898) 
              Employed 
 
21.8 
         
  Self-Rated General Health (n=1898) 
              Good, Fair, or Poor 
 
78.5 
            Very Good or Excellent 
 
21.5 
   Current Tobacco Smoker (n=1898) 
              Yes 
 
62.7 
   High Stress (n=1898) 
              >= 10 on PSS test 
 
43.5 
   Able to Afford Necessities (n=1898) 
  
            No 
 
69.4 
   Able to Deal with Unexpected Expenses (n=1898) 
              No 
 
89.2 
   Living in Greater St. Louis area (city or county n=1898) 
              Yes 
 
71.4 
 
 
Participants  
 
Demographic characteristics of the sample 
(n=1898) are shown in Table 1. Most 
callers in this sample are female (85%); 
live within the greater St. Louis city and 
county area (71%); and the mean age is 
approximately 43, with a range from 18 to 
86. Most identify as African American 
(59%) and 45% have an annual income of 
less than $10,000. Only 20% are employed 
for wages, and 27% are unable to work. A 
majority of the sample smoke tobacco 
(63%) and self-report general health as 
good, fair, or poor ‘ 
(78.5%). Most will not have enough 
money to spend on necessities like food, 
shelter, and clothing (70%) or deal with 
unexpected expenses (89%). Slightly less 
than half (44%) of the population 
experience high perceived stress (greater 
than or equal to 10 on the perceived stress 
test). 
 
Financial Strain and Perceived stress 
 
 Smoking and high perceived stress 
were significantly associated in bivariate 
analyses. Participants with high-perceived 
stress (a perceived stress score greater 
than or equal to 10) have 65% (OR=1.65, 
95% CI 1.37, 2.00; Table 1) higher odds of 
smoking than those who scored less than 
10 on perceived stress. Although there 
was not a significant relationship between 
smoking and either financial strain 
variable-- unlikely to be able to afford 
necessities or unlikely to be able to deal 
with unexpected expenses -- these 
financial strain variables are significantly 
associated with high stress. The odds of 
reporting high perceived stress (>=10 on 
PSS test) are nearly four and a half times 
greater (OR=4.42, 95% CI=3.02, 6.47) for 
those who are unable to deal with 
unexpected expenses compared to those 
who are able, and three times higher (OR= 
3.09, 95% CI=2.49, 3.85) for those who are 
unable to afford necessities compared to 
those who are able. . 
 Other variables that significantly 
increase the odds of smoking include 
identifying gender as male (OR=2.97 95% 
CI=2.17, 4.08), education completed less 
than high school (OR=1.95, 95% CI=1.68, 
2.35), self-rated health as good, fair, or 
poor (OR=1.6, 95% CI= 1.27, 1.98), and 
reported unemployment (OR=1.44, 95% 
CI= 1.15, 1.79). Beyond these variables 
that increase the odds of smoking, living in 
St. Louis (OR=.66, 95% CI= .53, .81) and 
reporting race as African American 
(OR=.71, 95% CI= .58, .86) result in a 
decrease in the odds of smoking. 
 
 A binary logistic regression model 
of smoking was built with financial stress 
and high perceived stress variables, as 
well as the following socio-demographic 
variables: race, gender, income, education, 
employment status, self-rated general 
health, and living in the greater St. Louis 
area, Results indicated that high perceived 
stress, male gender, and education less 
than the completion of high school 
remained significant predictors of 
smoking status (High Stress aOR=1.61 
95% CI=1.31, 1.98 p= <. 001; Male 
aOR=2.92, 95% CI=2.09, 4.06 p=<. 001; 
Education less than the completion of high 
school aOR= 1.89 95% CI= 1.54, 2.32 p= <. 
001), such that a PSS stress score greater 
than or equal to 10 was associated with 
having a higher odds of smoking than 
those who scored lower on the test, male 
gender was associated with having higher 
odds of smoking than females, and 
participants who had not completed high 
school experience higher odds of smoking 
than those who had at least a high school 
education. Being unable to deal with 
unexpected expenses and unable to afford 
necessities were not significantly 
associated with smoking in the 
multivariate analysis. 
 
 
 
 
  
 
Table 2.1 The Influence of Each Socio-demographic 
Variable on Current Smoker Status 
Characteristic   cOR (95% CI) P 
SOCIODEMOGRAPHICS   
 
  
Race/Ethnicity  (n=1877)   
 
  
African American   .71 (.58, .86) <.001 
    
 
  
Gender (n=1898)   
 
  
Male   2.97 (2.17, 4.08) <.001 
    
 
  
Income ($; n =1822)   
 
  
Less than $10,000   1.37 (1.14, 1.67) 0.001 
    
 
  
Education (n=1896)   
 
  
Less than completion of H.S.   1.95 (1.68, 2.35) <.001 
    
 
  
Employment (n=1898)   
 
  
Unemployed   1.44 (1.15, 1.79) 0.001 
    
 
  
Self-Rated General Health 
(n=1898) 
  
 
  
Good, Fair, or Poor   1.60 (1.27, 1.98) <.001 
    
 
  
Living in Greater St. Louis area (city 
or county) 
 
  
Yes   .66 (.53, .81) <.001 
    
 
  
FINANCIAL STRAIN   
 
  
Able to Deal with Unexpected 
Expenses (n=1898) 
 
  
No   1.06 (.79, 1.43) 0.7 
    
 
  
Able to Afford Necessities 
(n=1898) 
  
 
  
No   1.14 (.94, 1.4) 0.19 
    
 
  
PERCEIVED STRESS   
 
  
High Stress (n=1898)   
 
  
Score of 10 or higher on PSS test   1.65 (1.37, 2.0) <.001 
 
 
 
 
 
 
  Table 2.2 The Influence of Financial Strain Variables on High 
Perceived Stress 
Characteristic   cOR (95% CI) P 
FINANCIAL STRAIN       
Able to Deal with Unexpected 
Expenses (n=1898) 
 
  
No   4.42 (3.02, 6.47) <.001 
    
 
  
Able to Afford Necessities 
(n=1898)   
 
  
No   3.09 (2.49, 3.85) <.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 Results of the Multivariate Regression Analyses 
of the Relationship Between Each Variable and Smoking  
Characteristic   aOR (95% CI) P 
SOCIODEMOGRAPHICS   
 
  
Race/ethnicity  (n=1877)   
 
  
African American   .72 (.58, .89) 0.002 
    
 
  
Gender (n=1898)   
 
  
Male   2.92 (2.09, 4.06) <.001 
    
 
  
Income ($; n =1822)   
 
  
Less than $10,000   1.26 (1.02, 1.55) 0.033 
    
 
  
Education (n=1896)   
 
  
Less than completion of H.S.   1.89 (1.54, 2.32) <.001 
    
 
  
Employment (n=1898)   
 
  
Unemployed   1.19 (.93, 1.52) 0.17 
    
 
  
Self-Rated General Health 
(n=1898) 
  
 
  
Good, Fair, or Poor   1.39 (1.09, 1.77) 0.008 
FINANCIAL STRAIN   
 
  
Able to Deal with Unexpected 
Expenses (n=1898) 
 
  
No   .99 (.70, 1.40) 0.948 
    
 
  
Able to Afford Necessities 
(n=1898) 
  
 
  
No   .95 (.75, 1.20) 0.658 
    
 
  
PERCEIVED STRESS   
 
  
High Stress (n=1898)   
 
  
Score of 10 or higher on PSS test   1.61 (1.31, 1.99) <.001 
 
  
 
 
 
Table 4.1 Participants Living Outside of the Greater St. 
Louis Area (n=611) 
Characteristic   aOR (95% CI) P 
SOCIODEMOGRAPHICS       
Race/Ethnicity       
African American   .63 (.40, .99) 0.047 
        
Gender        
Male   2.80 (1.49, 5.26) <.001 
        
Income ($)       
Less than $10,000   .99 (.65, 1.51) 0.961 
        
Education        
Less than completion of H.S.   1.89 (1.27, 2.82) 0.002 
        
Employment        
Unemployed   1.35 (.81, 2.22) 0.248 
        
Self-Rated General Health        
Good, Fair, or Poor   1.48 (.92, 2.40) 0.109 
        
FINANCIAL STRAIN       
Able to Deal with Unexpected 
Expenses    
  
No   1.81 (.86, 3.81) 0.117 
        
Able to Afford Necessities        
No   .70 (.43, 1.17) 0.172 
        
PERCEIVED STRESS       
High Stress        
Score of 10 or higher on PSS test   1.68 (1.11, 2.54) 0.014 
 
 
 
 
Table 4.2 Participants Living Within the Greater St. 
Louis Area (n=1287) 
Characteristic   aOR (95% CI) P 
SOCIODEMOGRAPHICS       
Race/Ethnicity       
African American   .94 (.71, 1.23) 0.63 
        
Gender        
Male   3.05 (2.06, 4.51) <.001 
        
Income ($)       
Less than $10,000   1.41 (1.11, 1.80) 0.005 
        
Education        
Less than completion of H.S.   1.84 (1.45, 2.33) <.001 
        
Employment        
Unemployed   1.10 (.83, 1.47) 0.511 
        
Self-Rated General Health        
Good, Fair, or Poor   1.36 (1.03, 1.81) 0.031 
        
FINANCIAL STRAIN       
Able to Deal with Unexpected 
Expenses   
  
No   .82 (.55, 1.22) 0.32 
        
Able to Afford Necessities        
No   1.04 (.79, 1.37) 0.778 
        
PERCEIVED STRESS       
High Stress        
Score of 10 or higher on PSS test   1.59 (1.24, 2.03) <.001 
 
  
 
Table 5 Participants Living Within St. Louis County 
(n=762) 
Characteristic   aOR (95% CI) P 
SOCIODEMOGRAPHICS       
Race/ethnicity        
African American   .83 (.59, 1.17) 0.282 
        
Gender        
Male   3.96 (2.18, 7.18) <.001 
        
Income ($)       
Less than $10,000   1.50 (1.09, 2.07) 0.012 
        
Education        
Less than completion of H.S.   1.80 (1.32, 2.45) <.001 
        
Employment        
Unemployed   1.13 (.78, 1.64) 0.509 
        
Self-Rated General Health        
Good, Fair, or Poor   1.50 (1.04, 2.17) 0.032 
        
FINANCIAL STRAIN       
Able to Deal with Unexpected 
Expenses   
  
No   .70 (.40, 1.24) 0.219 
        
Able to Afford Necessities        
No   1.17 (.81, 1.69) 0.395 
        
PERCEIVED STRESS       
High Stress        
Score of 10 or higher on PSS 
test 
  1.64 (1.19, 2.26) 0.002 
 
 
 
Table 5 Participants Living in St. Louis City (n=615) 
Characteristic   aOR (95% CI) P 
SOCIODEMOGRAPHICS       
Race/Ethnicity        
African American   1.12 (.74, 1.68) 0.597 
        
Gender       
Male   2.35 (1.44, 3.86) 0.001 
        
Income ($)       
Less than $10,000   1.27 (.90, 1.81) 0.179 
        
Education       
Less than completion of H.S.   1.71 (1.21, 2.43) 0.003 
        
Employment        
Unemployed   1.13 (.75, 1.71) 0.557 
        
Self-Rated General Health        
Good, Fair, or Poor   1.44 (.97, 2.16) 0.074 
        
FINANCIAL STRAIN       
Able to Deal with Unexpected 
Expenses   
  
No   1.02 (.60, 1.74) 0.933 
        
Able to Afford Necessities       
No   .85 (.57, 1.25) 0.404 
        
PERCEIVED STRESS       
High Stress        
Score of 10 or higher on PSS 
test 
  1.37 (.96, 1.95) 0.087 
 
  
 
FIGURE 1- Smoking prevalence by region in Missouri: Substance 
abuse and Mental Health Services Administration (SAMHSA) 
 
 
FIGURE 2- Association of Variables of Interest 
 
 
DISCUSSION 
 
The variables of interest for this study 
include financial strain, high-perceived 
stress and smoking status. The study 
findings revealed that respondents with 
financial stress were likely to report high-
perceived stress, yet the financial strain 
variable alone had minimal direct impact 
on the odds of a respondent being a 
current smoker. The results of this study 
confirm reports from previous research 
indicating that perceived high stress is 
related to current smoking status.[1, 2, 4, 16] 
Evidence of these similarities is found in 
the bivariate and multivariate regression 
analyses carried out to determine the 
impact of financial strain, perceived stress, 
and other socio-demographic variables on 
smoking status. 
 
The odds of smoking were consistently 
higher for study respondents identified as 
having an education level of less than the 
completion of high school, male gender, 
experience high-perceived stress (PSS 
score >=10), and experience self-rated 
poor health. In contrary, the odds of 
smoking were considerably lower for 
those study respondents who identified as 
African American, Female, and living 
within the greater St. Louis area. 
 
Risk Factors 
 
Education- The odds of smoking for 
respondents who did not complete a high 
school education remained nearly 
constant regardless of location. Based on 
prior research, these results were 
expected, as educational attainment and 
tobacco smoking status have a significant 
relationship.[1-3, 16, 17] Many smoking 
cessation initiatives target the awareness 
and knowledge of the individual in order 
to change behavior. Although, this 
population typically has limited access to 
smoking cessation programs for numerous 
reasons, interventions designed to reach 
this target audience can make a difference 
and potentially decrease the odds of 
smoking. 
 
Male- In line with the national data, males 
had a higher prevalence of smoking than 
their female counterparts.[18] According to 
the CDC, the national average among 
adults is slightly over 20% for men and 
High Perceived 
Stress 
Smoking 
Financial 
Stress 
15% for women.[19] Results from this 
study yielded odds of smoking nearly 
three times higher within this sample 
population than the national average. 
These odds are unprecedented  and 
further research should be done to assess 
the causal factors for that lead to this 
disparity within this population. 
 
High Perceived Stress- We hypothesized 
that as a variable of interest, perceived 
high stress would be significantly 
associated with smoking. This relationship 
held true in the multivariate regression as 
the adjusted OR remained relatively 
unchanged from crude OR. As a result, 
High-perceived stress and the factors that 
lead to it should be taken into account 
when future cessation programs are 
created. 
 
Self-Rated Poor Health- African 
Americans tend report substantially 
poorer, self reported health when 
compared to other ethnic groups.[20] 
Higher levels of financial strain are 
associated with poorer self-rated health, 
as well as an increase in risk of depressed 
mood, stress, smoking, and drug 
use.[21]Despite not being identified as a 
variable of interest entering this study, the 
significant relationship between self-rated 
poor health and the odds of smoking 
should be further assessed in order to 
quantify the degree of impact that the 
variable has on smoking status in different 
sample populations.[15, 21]    
 
Protective Factors 
 
African American- Research suggests that 
urban African American populations are 
particularly exposed to work, home, and 
community environments that lead to 
higher levels stress.[1, 15, 20] Despite the fact 
that stress is known to have a significant 
impact on smoking status, respondents 
who identified as African American in this 
study reported a current smoking status 
similar to the national prevalence rate of 
smoking (17.8%).[19] When a comparison 
is made between the prevalence of 
smoking between African Americans in 
this population and the sample population, 
the sample prevalence (62.7%) was nearly 
three times greater than the African 
American subgroup. These results are in 
line with previous research that asserted 
that African Americans begin smoking 
cigarettes later in life and smoke less often 
than their white counterparts.[10, 19, 22] 
Despite the seemingly protective factor in 
regard to prevalence and odds of smoking, 
the incidence rate of tobacco related 
disease and mortality is highest amongst 
African Americans nationally which 
suggests that factors beyond prevalence 
and odds of tobacco smoking impact these 
rates.  
 
Living in the Greater St. Louis Area- As 
seen in Figure 1, the prevalence of 
smoking within the greater St. Louis area 
(21%-24%) is lower than any other region 
within the state (26%-34%). As predicated 
by the aforementioned data, the odds of 
smoking for those living within the greater 
St. Louis area in this sample are 
significantly lower than their counterparts 
that living outside of the greater St. Louis 
area.  
 
To the best of our knowledge, few studies 
have focused on identifying the impact of 
financial strain on urban low-SES smokers. 
Thus, the present study contributes to our 
understanding of the impact of financial 
strain on smokers. These findings add to 
the growing literature that supports a 
relationship between financial strain and 
health among urban populations, and 
extends them to a sample of 2-1-1 callers 
in Missouri.  
 
 
LIMITATIONS 
 
The participants that completed the 
baseline survey (n=1898) are comprised 
of individuals in need of health care 
intervention of some capacity, yet able to 
take the time to complete the process to 
completion of the baseline survey.  
The baseline survey was measured using 
self-reported information, and is subject to 
individual variability of perceived 
stressors and conditions under which they 
live. In particular, Social desirability, 
Voluntary Response, and Non-Response 
biases may have significantly influenced 
the responses given.  
 
Social Desirability – Based on the notion 
that people often prefer to present 
themselves in a favorable light, 
respondents to the baseline survey may 
have been reluctant to admit to certain 
outcomes (i.e. overstating the completion 
of high school) and behaviors (i.e. the 
frequency of cigarette smoking). 
 
Voluntary Response- There is a distinct 
likelihood that people who are willing to 
participate in a study have unique 
characteristics that differ from the entire 
population from which the sample was 
drawn. Respondents to this baseline study 
were vetted through a three-stage process 
prior to their responses being recorded. 
Participants had to 1) Agree to verbally 
complete a risk assessment following a 
resolution of their reason for calling 2) IF 
the assessment revealed a need for a 
cancer control/prevention referral (i.e. 
high cancer risk for at least one of six 
forms of cancer), respondents were asked 
if they would like to take part in the 
baseline study 3) IF consent was given, 
then participant responses were recorded 
for this study. The rigor needed to partake 
in the baseline study likely eliminated 
those of better health status (i.e. who are 
not at a high cancer risk), those who only 
had enough time to participate in one set 
of questions, those who were not 
overwhelmed by the need for referral, and 
are possibly those who are not in a stable 
environment that is conducive to readily 
available access to a telephone or capable 
of seeking help. 
 
Non-Response- 2-1-1 callers who chose to 
not participate in the baseline, or were 
ineligible, may decrease the overall 
generalizability of the sample population 
to all 2-1-1 callers. For this study, 2-1-1 
callers that do not speak English fluently, 
were in crisis, or simply chose to decline 
further assistance were not asked to take 
part in a risk assessment. This subgroup of 
callers may have been more stressed, 
frustrated or overwhelmed than the 
participants that completed the baseline 
survey (n=1898).  
 
The findings of the current study are 
generalizable to urban 2-1-1 caller 
smokers and may not be representative of 
all urban smokers in general, as the 
sample population was comprised of 
mostly African Americans from St. Louis 
city and county. Analyses were based on a 
cross sectional data, and temporality 
between the experience of stress and 
smoking cannot be established.  
 
 
Potential Solutions to Variables of 
Interest in this Population 
 
Macro Social and Environmental 
Conditions: 
- National anti-smoking campaigns 
and label warnings have been 
influential in changing public 
perception about smoking. Changes 
in what is socially acceptable, since 
the peak prevalence of smoking 
decades ago, have led to an overall 
decrease in cigarette consumption. 
Seemingly, the act of smoking has 
shifted from the normative 
behavior to the exception. The 
continuation of campaigns, such as 
Truth.org, provide a more realistic 
narrative about the negative health 
outcomes related to tobacco use 
and will ultimately set the tone for 
future generations. 
 
- According to the tax foundation, 
Missouri had the lowest amount of 
state excise tax ($0.17/pack) on 
cigarettes in 2014.[23] The limited 
taxation does not deter access for 
consumers of any age to the 
product. In order to change the 
price point to reach a level that 
does not support consumption, a 
change in policy would have to 
occur. Changing political and fiscal 
views of a state in regard to 
taxation would be a difficult task, 
but initiatives to support the newly 
recommended tobacco sales 
restrictions established by the US 
Family Smoking Prevention and 
Tobacco Control Act could prevent 
individuals from smoking at an 
early age.[24] The act gives each 
state control of enacting point of 
sale legislation to keep products 
out of sight and prohibit sales near 
schools. According to Barnoya, 
there are currently no state wide 
advertising restrictions at the point 
of sale in Missouri, but a large 
group of determined individuals 
could influence legislators to make 
a change.[25]  
 
Social, Family and Community Level: 
- Those of low socio-economic status 
living in urban settings often seek 
to change their circumstances or 
environment but various barriers 
impede successful modifications. 
An individual living in a densely 
populated urban center will more 
than likely encounter difficulty 
finding employment within their 
neighborhood and high 
transportation cost to reach 
available jobs. The lack of mobility 
can simply leave an individual 
stuck in a neighborhood riddled 
with convenience stores that on 
average have 15.1 tobacco 
advertisements per store. 
Programs designed to promote 
mobility can empower individuals 
to seek opportunities that will 
improve their quality of life. [25] 
 
- Smoke-free public spaces are 
becoming normative across the 
U.S., with restaurants and most 
bars in St. Louis following this 
trend in 2011. This initiative has 
begun to extend into the private 
lives of individuals, as smoke-free 
homes are changing family social 
norms and improving home air 
quality across the country. Family 
and community involvement in 
smoking cessation is of great 
importance to achieve quit success. 
The promotion of the smoke-free 
home initiative in predominantly 
African American neighborhoods 
through community center 
outreach and churches have the 
opportunity to permanently change 
the habits of a community. 
Programs that challenge families 
and communities through 
competition to adopt this change, 
can decrease the incidence rates of 
tobacco related disease and 
mortality amongst African 
Americans. 
 
Individual Behavior Level: 
- Programs and campaigns that are 
effectively redefining the impact of 
tobacco smoking are influencing 
the population on an individual 
level. Through education, the often-
romanticized potential benefits of 
smoking, such as stress relief and 
weight loss, can be paired with the 
guaranteed negative health 
outcomes that occur with use. Over 
the past couple of decades, it is 
evident that the “meaning” of 
smoking is getting closer to reality. 
Raising awareness about other 
facts about smoking in individuals 
change the “meaning” of smoking. 
Organizational support for 
behavior change 
 
- In 2011, the FDIC reported that the 
African American population in St. 
Louis ranks amongst the highest 
nationally for being unbanked 
(29%).[26] Without an account, 
establishing a credit history and 
access to financial services it can be 
difficult to make large purchases or 
in some case find employment. 
Although daily stressors for each 
individual will vary, addressing 
common stressors, such as financial 
strain, through individual level 
consultation and accountability 
programs will aid current smoker 
quit efforts and prevent potential 
new smokers from attempting to 
self medicate using cigarettes. Any 
initiative designed to decrease the 
daily stressors that individuals are 
exposed to will support decreased 
tobacco smoking, health related 
problems and cost, and increase 
productivity. Current initiatives in 
place include:  the Livable Lives 
Initiative, the For the Sake of All 
project, Viking Advantage 
Individual Development Accounts, 
and MOST 529 college savings 
accounts for kindergarteners.[27]  
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